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Introduction
The culture of sugarcane in Louisiana has been based largely on
traditions developed by generations of growers rather than on research.
There are many variations in cultural practices employed in the produc-
tion of sugarcane. Due to increasing costs of production and shortages of
farm labor, growers are interested in using the best cultural practices to
produce maximum yields.
Alternate methods of planting, such as narrow row spacing and dou-
ble drill planting on wide rows, have been shown to increase stalk popula-
tion and yield. However, cane planted on rows other than the standard
width requires the modification of equipment and is difficult to cultivate
and harvest without damaging the crop.
Although the recommended rate of planting sugarcane is two stalks
with a 10 percent lap, the rates vary widely among growers and locations.
The rates range from two to five stalks in a continuous line on rows six
feet wide. Varieties which produce low plant populations are usually
planted at higher rates. Also, soil areas which consistently produce low
plant populations and yields are usually planted at higher rates.
In view of the wide variations in rates of planting now used and the
problems involved with alternate methods of planting, more research has
been needed on rates of planting. Also, the development of new varieties
and better cultural practices has created the need for testing rates of
planting to increase yields.
The objective of this study was to determine the effects of several
rates of planting on the yield, stalk population, and other yield compo-
nents of current sugarcane varieties at several locations in Louisiana.
Review of Literature
The planting of sugarcane in Louisiana was first described by DeBow
(5)2 in 1846 as a process in which tliree cane stalks were laid in a row at a
distance of four inches apart. In 1900, Stubbs {16) described the planting
iProfessor and Graduate Assistant, respectively. Department of Agronomy, Louisi-
ana Agricultural Experiment Station, Baton Rouge.
2ltalic numbers in parentheses refer to Literature Cited, Page 28.
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of sugarcane as involving the opening of a furrow in the center of the
row with a double moldboard plow, depositing two to four continuous
lines of cane into the furrow, and covering the cane with soil using a
cultivator.
Hebert (7) reported that whole stalks were used for planting in Lou-
isiana, whereas in other countries, discarded portions of stalks, cane tops,
or short stalk pieces were used satisfactorily. He found that planting two
stalks with a lap was more beneficial than planting two stalks or one-and-
a-half stalks without a lap. Arceneaux (2) found that by using small
seed pieces instead of whole stalks, yield was reduced because of cane rot.
He obtained a slight increase in yield of sugar per ton of cane, but not
in yield of cane per acre by increasing the rate of planting from two to
three stalks. Matherne {13) reported that increasing planting rates often
gave higher early plant populations, but that competition during the
growing season eliminated most of the added shoots. These increased
plant populations were accompanied by a corresponding decrease in
stalk weight. The increase in yield by planting three and four stalks over
the normal two-stalk rate was not significant.
Dillewijn (6) found that 25 percent of the stalk population at harvest
was primary shoots, and that increasing the planting rate increased
the initial number of shoots but not necessarily the millable stalk popu-
lations. Bains (5) in Calcutta found that seed rates of 30,000 to 35,000
setts produced higher yields than 25,000 setts per acre. Boyce {4) in
Pangola found that the planting of excessive seed cane to insure maxi-
mum yields was justified under most conditions. Thompson (17) in
Natal reported that the only real disadvantage to planting higher rates
for maximum stalk number was the cost of the seed cane. Mathur and
Singh (14) in India foinid that an increase in planting rate increased the
number of tillers and millable cane, especially in low tillering varieties.
Matherne {12) obtained significant increases in stalk population by
planting two drills on six-foot rows. Williams and Forte {20) reported
that the mortality rate of the early shoots was higher with double drill
than single drill planting, but not high enough to offset the significantly
higher plant population and cane yield obtained with the double drill
planting. Matherne {11) reported that significantly higher plant popula-
tions and cane yield were obtained by reducing the row width from
six to three feet. He found that the cane on narrow rows was very difficult
to cultivate and harvest.
Humbert {9) stated that sugarcane varieties have a very important
role in determining the optimum row spacing or plant population to
produce high yields. He also reported that stalks produced on narrow
rows were smaller in diameter and lighter than those produced on wider
spaced rows, and row widths of less than five feet were not economical.
Abbott (7) emphasized the importance of vigorous germination and
production of good initial stands or populations of cane rather than the
amount of seed cane required for planting. He pointed out that it was
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important to use a high quality cane for planting and that poor germina-
tion was due largely to disease, insect, and mechanical damage to the seed
cane.
Varma {19) in India obtained a significant positive correlation
between cane yield and percent germination, cane height, and number
of stalks. Cane yield was not associated with the number of tillers per
plant or the diameter of stalks. Legendre {10) and Matherne {11) found
a significant positive correlation between cane yield and number of
stalks per acre. They also found a positive association between sugar
yield and number of stalks per acre.
Experimental Procedure
Seven experiments were conducted at four locations to determine
the effects of rates of planting on the yield and some of the yield com-
ponents of sugarcane varieties in Louisiana.
The experiments were conducted on the locations, soil types and in
the years shown in Table 1. The experiments were numbered according
to the soil type and cane varieties tested rather than chronologically by
years. Experiment 1 was with plant cane in 1971 and Experiment 2 was
with plant cane in 1972 and first stubble cane in 1973. Experiments 3 and
4 were with plant cane in 1973 and 1974, respectively. Experiment 5 was
with plant cane in 1973. Experiment 6 was with plant cane in 1971 and
Experiment 7 was with plant cane in 1972 and first stubble in 1973. All
the experiments were conducted on silt loam soils except Experiment 5,
which was conducted on a silty clay loam soil.
The rates of planting tested in each experiment were two, three, and
four stalks. A two-plus-two rate was also included in the St. Gabriel
Table 1.-Location, soU type, and year of experiments
Experiment
number Location Soil type
Year
conducted
1 Alma Plantation Commerce sil 1971
2 St. Gabriel Station Commerce sil 1972-73
3 St. Gabriel Station Commerce sil 1973
4 St. Gabriel Station Commerce sil 1974
5 Woodlawn Plantation Mhoon sicl 1973
6 Allain Plantation Jeanerette sil 1971
7 Allain Plantation Jeanerette sil 1972-73
5
experiments. This was a different method of planting the four-stalk rate
in which two stalks were planted in two drills 12 inches apart on each
row. The other rates were planted in one drill on each row. The rate of
planting refers to tlie number of cane stalks planted in a continuous line
with a 10 percent overlap in rows six feet wide.
The cane varieties in Experiments 1 through 5 on Commerce and
Mhoon soils were CP 48-103, L 60-25, CP 61-37, and L 62-96. The varieties
in Experiments 6 and 7 on Jeanerette soil were CP 52-68, L 60-25, CP
61-37, and L 62-96. The varieties were chosen according to their adapta-
tion to the soil type at each location. Each rate of planting was tested
with four varieties in factorial experiments using a randomized block
design with three or four replications. The plots were three rows wide
and from 35 to 60 feet long.
The cane in each experiment was harvested at a normal harvest time,
usually in November for stul)ble cane and in December for plant cane.
The cane yield on each plot, except in Experiments 2 and 3, was obtained
by weighing the cane with tractor-mounted scales. In these two excep-
tions, the yield was calcidated by multiplying the average stalk weight by
the number of millable stalks. This method of measuring yield was de-
scribed by Hebert (8) .
A 10-stalk sample from eacli plot was crushed at harvest time with a
sample mill for juice analysis. Percent brix in the cane juice was deter-
mined with a brix hydrometer, standardized at 20 degrees Centigrade.
Polariscope readings of the juice were made with a Bausch and Lomb
polariscope using the lead sul)acetate method described by Meade (13).
Percent sucrose in the juice was obtained from conversion tables (15)
using the percent brix and polariscope readings. The percent brix and
sucrose were converted to normal juice brix and sucrose values using
mill factors from a commercial sugar mill. Sugar yield per ton of cane
was determined in accordance with the data published annually by the
U.S. Department of Agriculture on sugar commercially recoverable from
sugarcane (18). Sugar yield per acre was calculated from the sugar per
ton and cane yield per acre.
The yield components measured were stalk number, weight, length,
and diameter. Plant population counts were made during the first week
of each montli during the growing season in four of the experiments. All
the shoots were counted from April through August and only the millable
stalks were counted in September and October. The average stalk weight,
lengtli, and diameter were determined at harvest time in two of the
experiments. A 40-stalk sample from each plot was used to make these
determinations.
Results and Discussion
The cane and sugar yield data obtained in the seven experiments on
rates of planting are presented in Tables 2, 3, and 4. The plant popula-
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tion data are presented as means in Table 5 and in detail in Appendix
Tables 9 through 14. The data on stalk weight, length, and diameter are
reported as means in Tables 6 and 7 and in detail in Appendix Tables
15 and 16. Simple correlation coefficients between some of the variables
are shown in Table 8. A factorial analysis of the data from each experi-
ment showed that there were no significant interactions between varieties
and rates of planting. Therefore, the mean effects of rates are included
in the discussion.
Cane and Sugar Yield
The yield data obtained in Experiments 1 through 5 on Commerce
and Mhoon soils are reported in Table 2.
Results obtained with plant cane at Alma Plantation in Experiment
1 show the variety CP 48-103 produced a significantly lower yield with
the two-stalk than with the four-stalk rate. The yields produced with
varieties L 60-25 and L 62-96 were lower with the two-stalk than with the
other rates. The yield with CP 61-37 was lower with the two-stalk than
with the three-stalk rate.
The yield data obtained with plant cane at the St. Gabriel Experiment
Station in Experiment 2 show that tlie cane yield produced with variety
CP 48-103 was significantly lower with the two-stalk rate than with the
other rates tested. Variety L 60-25 produced a lower cane yield with the
two-stalk and four^stalk rates than with the two-plus-two rate. A lower
cane yield was obtained with the two-stalk rate than with the four-stalk
and two-plus-two stalk rates with variety CP 61-37. Variety L 62-96
produced a lower cane yield with the two-stalk rate than with the three-
stalk rate. The data obtained with first stubble cane in Experiment 2
show that variety L 60-25 produced a lower cane yield with the two-stalk
rate than with the three-stalk and two-plus-two rates. The cane yield
produced with variety L 62-96 was lower with the two-stalk rate than with
the four and two-plus-two rates.
The data obtained with plant cane at St. Gabriel in Experiment 3
show that varieties L 60-25 and L 62-96 produced lower cane yields with
the twoistalk rate than with the four and two-plus-two rates. For both
varieties, the three-stalk rate produced lower cane yields than the two-
plus~two rate. The cane yield produced with variety CP 61-37 was lower
with the two-stalk rate than with the two-plus-two rate.
Results from the plant cane at St. Gabriel in Experiment 4 indicate
that the cane yields produced with varieties CP 48-103 and L 60-25 were
significantly lower with the two-stalk rate than with the four and the
two-plus-two rates. Variety L 62-96 produced a lower cane yield with the
two-stalk rate than with the other rates tested. Varieties CP 48-103 and
L 62-96 produced a lower cane yield with the three-stalk rate than with
the two-plus-two rate.
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Results obtained with plant cane at Woodlawn Plantation in Experi-
ment 5 show that lower cane yields were produced with varieties L 60-25
and L 62-96 with the two-stalk rate than with the four-stalk rate. Variety
CP 61-37 produced a lower cane yield with the two-stalk rate than with
the three-stalk and four-stalk rates.
The yield data obtained in Experiments 6 and 7 on Jeanerette soil
at Allain Plantation are reported in Table 3. Results with plant cane in
Experiment 6 indicate that variety CP 52-68 produced a lower yield with
the three-stalk than with the four-stalk rate. The yields produced with
variety CP 61-37 were lower with the two- and three-stalk rates than
with the four-stalk rate. Variety CP 62-96 produced less with the tw^o-
stalk rate than with three- and four-stalk rates.
Results with plant cane in Experiment 7 indicate that the cane yield
produced with variety CP 61-37 was significantly lower with the two-stalk
rate than with the three-stalk rate. Variety L 62-96 produced a lower yield
with the two-stalk rate than with the three-stalk and four-stalk rates. Data
from the first stubble cane in Experiment 7 indicate that variety CP
61-37 produced a lower cane yield with the two-stalk rate than with the
three-stalk and four-stalk rates. The differences in cane yields due to the
rate of planting were small with the other varieties.
The differences in cane yields between the rates of planting as an
average of varieties in each experiment are presented in Table 4. The two-
stalk rate produced a significantly lower cane yield than the three-stalk
rate in six out of seven experiments, with an average difference of 2.3
tons per acre. The two-stalk rate produced a significantly lower cane
yield than the four-stalk rate in all the experiments, with an average dif-
ference of 2.8 tons per acre. The three-stalk rate produced a significantly
lower cane yield than the four-stalk rate in two of the experiments, with
an average difference of 0.5 ton. In the three experiments in which the
two-plus-two rate was tested, it produced a significantly higher cane yield
than the four-stalk rate in one experiment, with an average increase of
1.4 tons. The two^plus-two rate produced a significantly higher cane
yield than the two-stalk rate in each of the three experiments, with an
average increase of 4.7 tons. This increase was due to the combined effect
of increasing the planting rate and using the double drill method of
planting.
The rate of planting did not significantly affect the percent sucrose in
the normal juice of the varieties in each experiment. Therefore, the
effects of rate of planting on tlie sugar yields were similar to those on the
cane yields except for the small differences in the sugar yield in Experi-
ment 7. The increases in the cane and sugar yields due to increasing the
planting rate were more pronounced on the Commerce and Mhoon soils
than on the Jeanerette soil and more with plant cane than with stubble
cane.
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Plant Population
The plant population data obtained in Experiments 2, 3, 5, and 7
are reported as means in Table 5 and in detail for each variety in Appen-
dix Tables 9 through 14. The total number of shoots or plants per acre
are reported monthly from April to August and only the number of
millable stalks are reported in September and October.
The data in Table 5 show that the plant population in each experi-
ment increased with each increase in the rate of planting during the
growing season. However, the increases were considerably larger in the
total plant population early than in the number of millable stalks late
in the season.
The data obtained in Experiment 2 at St. Gabriel indicate that the
number of millable stalks produced with the two-stalk rate was lower
than with the two-plus-two rate in the stubble cane.
Results with plant cane in Experiment 3 at St. Gabriel indicate that
the millable stalk population in October with the two-stalk rate was
lower than with the four-stalk rate. The stalk population with the two-
plus-two rate was higher than with the other rates. This was the only
experiment in which the two-plus-two rate produced significantly more
millable stalks and cane yield than the four-stalk rate.
The data obtained with plant cane in Experiment 5 at Woodlawn
Plantation show that the two-stalk rate produced a lower number of
millable stalks than the four-stalk rate. The relatively low plant popula-
tion obtained during the entire season at this location was probably due
to poor weed control.
The data obtained in Experiment 7 at Allain indicate that the num-
ber of millable stalks in October with the two-stalk rate was lower than
with the other rates in stubble cane but not in plant cane. The plant
population in the stubble cane was unusually low, especially early in
the growing season. It is not normal for plant cane to respond less to
rates of planting and have a higher plant population than stubble cane.
This was probably due to a poor rainfall distribution and is probably
the reason that the differences in the sugar yield were unusually small
at this location.
The plant population of all varieties increased rapidly during April
and May to a maximum in June or July and decreased until October.
This decrease was due to the dying of the weaker plants from plant
competition, leaving only the millable stalks at harvest time. The plant
population during the entire growing season was higher with variety
L 60-25 and lower with variety L 62^96 than the other varieties tested
(Appendix Tables 9-14).
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S+alk Weight, Length, and Diameter
The data obtained on stalk size in P^xperiments 2 and 3 at the St.
Gabriel Station are reported as means in Tables 6 and 7 and in detail
for each variety in Appendix Tables 15 and 16. The rates of planting
had no significant effects on the stalk weight, length, or diameter. The
stalk weight decreased from plant to stubble cane for all varieties and
rates of planting. The stalk weight, length, and diameter were largest
in variety L 62-96 and smallest in variety L 60-25. Varieties CP 48-103
and CP 61-37 produced similar stalk sizes.
Correlations
Correlation coefficients between rate of planting, cane yield, and the
yield components in four of the experiments are reported in Table 8.
The degree of association between rate of planting and plant population
decreased progressively during the growing season. This was apparently
due to the more pronounced effect of rate of planting on the total plant
population early than on the millable stalk number late in the season.
Significant positive correlations were obtained between the rate of
planting and cane yield and between cane yield and the number of
millable stalks in all experiments except one. However, the correlations
between rate of planting and number of millable stalks were not signifi-
cant. Generally, significant negative correlations were obtained between
plant population and stalk weight, length, and diameter.
The correlations indicate that there was an unknown factor affecting
the cane yield and millable stalk population during a short period of
time late in the growing season. This was indicated by the higher cor-
relations between cane yield and millable stalk population than the
correlations between rate of planting and millable stalk population. The
effect could possibly be due to gaps in the stand of cane within plots.
As reported by Arceneaux (2), it is important to obtain a uniform germi-
nation of seed cane to produce a high yield. Excessive tillering can
produce a high shoot population with a gappy stand. However, these
shoots do not necessarily develop into millable stalks due to plant compe-
tition.
Summary and Conclusions
Experiments were conducted at several locations in Louisiana to
determine the effects of rate of planting on yield and some of the yield
components of sugarcane. The rates of planting tested were two, three,
four, and two-plus-two stalks in a continuous line with a 10 percent
overlap in rows six feet wide. The two-plus-two rate was two stalks in
two drills planted 12 inches apart on each row. The other rates were
planted in one drill on eacli row. Each rate was tested with four commer-
cial varieties of sugarcane.
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Table 6.-Mean effect of rate of planting on stalk weight, length, and
diameter of plant and first stubl)le cane in Experiment 2 at the
St. Gabriel Station
Rate of
planting
(stalks)
Plant cane
stalk
weight
(lb.)
First stubble cane
stalk
weight
(lb.)
stalk
length
(ft.)
stalk
diameter
(mm)
2 2.41 1.93 7.3 24.8
3 2.48 1.98 7.3 25.0
4 2.41 1.96 7.2 24.0
2 + 2 2.43 1.96 7.3 24.5
LSD (.05) NS NS NS NS
Table 7.-Mean effect of rate of planting on stalk weight, length, and
diameter of plant cane in Experiment 3 at the St. Gabriel Station
Rate of Stalk Stalk Stalk
planting weight length diameter
(stalks) (lb.) (ft.) (mm)
2 2.38 8.2 26.2
3 2.44 8.4 26.1
4 2.43 8.3 25.9
2 + 2 2.42 8.2 26.0
LSD (.05) NS NS NS
17
Table 8.—Correlation coefficients between rate of planting, cane yield and
some yield components in four of the experiments
Plant population Cane
April July Oct. yield
Plant cane, Experiment 2, St. Gabriel
Rate of planting .66 .46 .32 .54
Cane yield .53 .35 .40
Millable stalk weight -.32 -.56 -.72 .22
Stubble cane, Experiment 2, St Gabriel
Rate of planting .27 .19 .11 .33
Cane yield .58 .56 .73
Millable stalk weight -.77 -.77 -.86 -.43
Millable stalk length -.69 -.66 -.70 -.27
Millable stalk diameter -.73
-.65 -.66 -.33
Plant cane. Experiment 3, St. Gabriel
Rate of planting .72 .47 .28 .43
Cane yield .49 .30 .50
Millable stalk weight -.15
-.50 -.58 .31
Millable stalk length .06 -.25 -.25 .39
Millable stalk diameter -.36 -.40 -.33 -.03
Plant cane. Experiment 5, Woodlawn
Rate of planting .54 .30 .24 .37
Cane yield .34 .61 .49
Plant cane. Experiment 7, Allain
Rate of planting .24 .19 .17 .28
Cane yield -.24 -.24 .15
Stubble cane, Experiment 7, Allain
Rate of planting .28 .17 .23 .14
Cane yield .58 .38 .48
r value required for significance at 5% = .33.
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The interaction between varieties and rate of planting was small in
the yield and yield component data obtained in each experiment. As
an average of varieties in seven experiments conducted, the two-stalk
rate produced a significantly lower cane yield than the three-stalk rate
in six experiments. The two-stalk rate produced a lower yield than the
four-stalk rate in all the experiments. The differences in the cane yield
between the three-stalk and four-,stalk rates were not significant.
The rate of planting did not affect the percent sucrose in the cane
juice and increases in sugar yields were similar to increases in cane yields.
The increases in yield were more pronounced on Commerce and Mhoon
soils than on Jeanerette soil. In the two experiments in which first stub-
ble data were obtained, the increases in yield were more pronounced
with plant cane than with stubble cane.
In four experiments in which the plant population was studied, the
two-stalk rate produced a significantly lower number of millable stalks
than the three-stalk rate in two of the experiments and a lower number
than the four-stalk rate in three of the experiments. The differences in
the number of millable stalks between the three-stalk and four-stalk
rates were small. The two-plus-two rate produced a significantly higher
number of millable stalks and a significantly higher cane yield than the
four-stalk rate in one out of three experiments in which it was tested.
The plant population of all varieties increased rapidly during April
and May to a maximum in June or July, then decreased until October.
The increases due to rate of planting were considerably larger in the
total plant population early in the growing season than in the number
of millable stalks in October. The rate of planting had no significant
effect on stalk weight, length, and diameter.
A significant positive correlation was obtained between rate of plant-
ing and cane yield and between cane yield and the number of millable
stalks in all experiments except one. The correlations between rate of
planting and the number of millable stalks were not significant. These
relationships indicate that there was an unknown factor affecting the
cane yield and number of millable stalks. Significant negative correlations
were obtained between the number of millable stalks and stalk weight,
length, and diameter.
This study indicates that sugarcane yields can be increased with the
current varieties with rates of planting higher than the recommended
two-stalk rate. The increases in yield were consistent but relatively small
and may not be profitable due to the increase in the cost of seed cane
and labor required to plant higher rates. However, these increases were
obtained with a high quality seed cane under good germinating condi-
tions. A three-stalk rate could be profitable when planting a low quality
seed cane under poor germinating conditions, especially with low tiller-
ing varieties.
19
QJVjoCO
\ooo1—1
(1)
c
O
-
H
^
C
O
r
-
1
C
X3
C
O
C
Ti
v
O
C7^
O
O
00
O
r
o
C
O
C
O
f«S
C
O
C
O
I
—
IO
C
O
t
o
0>
1—
I
C
O
<|-
o
^
O
<f
r
-
»
r
-
.
(30
O
N
o
^
<
»
m
v
D
<
J
-
v
O
C
O
O
N
O
<f
O
•
vd"
in
>
X)
v£5
C
O
^
>
X)
i—l
vj-
lo
C
M
v
o
in
C
N
J
C
O
C
O
<
!
C
O
V
O
C
J
N
00
C
M
v
o
C
M
C
O
<
!
+
C
O
4J
C
o
1
(U
C
O
r
-
H
1
lO
1
C
O
•
H
O
1
C
M
1
1
00
1
1
1
.
—
1
C
O
M
-l
<
t
1
o
1
v
O
>
o
1
v
O
<
o
1
o
I
I
I
I
I
I
v
O
U
O
<
t
O
O
^
O
I
O
v
O
O
r
^
<
t1
C
M
C
O
v
O
O
O
Ol
C
n
J
v
O
O
O
O
C
O
C
O
^
-
^
I
O
O
a
^
'
—
I
C
^lOl
0>r-l.—
I
r
—
I
.
—
«
C
Oi-H
C
O
<
t
<l-<l-<tlCOCO<t<J-<Ji
C
M
C
O
C
O
C
O
C
Ol
T
—I
C
M
C
M
C
O
C
M
'
r
^
O
N
C
O
O
C
Mi
O
N
C
O
O
N
r
^
C
Ml
C
T\
^
c
o
c7NvoocMicomoN<fooi
o
o
o
r
^
-
—
ir^
o
o
-
<f
C
vjm-^OOiniLncOCMI^CMI
O
N
C
NlvOCOOl
v
O
O
O
O
O
L
O
C
O
O
O
M
C
O
O
Nf^OOCJ
C
O
OlOOOCMl
C7^<t
"
s
D
r
^
o
o
o
N
r
^
r
^
r
^
o
o
c
x
D
o
oi
m
o
o
v
D
^
oi
C
M
C
M
v
O
O
O
C
T
M
<l"C»C>JCriCOI
C
J
O
v
D
v
D
C
M
v
C
X
00<t
r
^\£)00ONCM'OC0>J-00CJ\l
v
D
O
O
C
O
O
N
^
J
I
C
M
V
D
V
O
t
^
O
O
O
N
O
O
IininOv^lO
C0<t-<t<l-<}1
r
-l
o
o
o
o
o
o
L
n
r
^
<j-vr>oococo'
.
— lOr-iLocoi
o
o
o
n
<f.-ioor^<m<jo>cl-r^'<ti
o
o
c
oiOvtLT*
O
N
-d-
c
O
'
<
t
<
t
'
J
~
>
<
tico>d-<fm->di
c
M
c
o
c
o
>d-coi
V
O
C
v
J
O
C
O
o
o
o
c
M
r
^
<h
<
J
-iooNaNCMi
c
o
>
—
i
r
^
c
o
o
N
"
^
v
o
«
c
o
r
^
O
v
D
a
M
c
m
v
o
o
n
c
o
o
oi
v
o
c
o
r
-
<
C
M
C
M
C
O
C
MlT-li—lCMCM»-«
i—li—
I
.
—I
C
M
"
—
<
C
M
C
O
<
J
-
+
C
O
«
C
M
C
O
-
C
-
C
V43
C
M
C
O
<
t
+ Csl
aCO
!
C
M
a
I
in
m
o
o
C
O
C
O
20
S
-i
oo
Ml
C
O
-
H
^
4.)
tfl
c
a
.
-
I
p•H}-(>
C
O
O
C
M
v
o
v
o
^
C
T\
C
O
C
O
C
O
C
O
C
O
c
n
I
00
C
O
<
r
O
O
O
<f
r
-l
<
!
<h
<f
<f
>d-
e
g
C
O
c
o
<f
<
—
t
i-<
(N
C
O
<f
<1-
<
t
-
<)
<
t
-
00
v
o
o
o
m
r
>
.
o
^
C
O
o
>
00
00
C
M
o
1^
C
Ti
<
t
C
O
C
O
00
O
N
00
r
-
C
O
C
M
00
a
>
.
C
O
m
.
-4
in
00
o
C
O
00
^
C
M
00
'
—
I
C
O
i-l
m
m
>
x
>
C
s
J
C
O
<l"
+ CM
aCO0)
C
M
S
C
O
<f
C
Ti
<
t
-
O
I
—
I
1—1
C
O
C
O
<1-
<f
<f
<
J
-
<f
in
C
O
r
-
H
I
—
I
v
O
O
C
M
0^
<j-
<i-
m
in
<
t
O
N
<}
<
r
o
^
V
D
r
-
H
C
O
<
^
<}
<j-
in
in
<j-
C
M
v
D
.
-
I
C
M
00
>
—
Io
>d-
v£>
00
C3>
o
^
00
1^
<1-
00
C
O
00
C7^
m
C
O
O
N
C
T
N
a
^
I
—
<
C
M
O
00
O
N
r
>
.
o
<f
vj-
00
^
O
C
M
00
00
-
-l
C
M
O
00
C
M
O
O
n
lO
in
o
o
^
C
O
C3^
00
00
C
O
C
O
C
O
C
O
C
O
00
C
M
00
C
M
C
M
C
M
C
M
C
O
<f
C
O
<
t
<
!
•
<1-
<
t
-
<1-
a
^
o
m
c
sj
<
t
<f
<
!
<
!
<
t
<i-
-
J
-
<
!
<
^
I
—
I
C
M
v
O
O
0^
C
O
00
C3^
v
O
v
D
V
.
O
>
>0
v
D
v
O
a
>
in
00
o
v
o
O
N
C
O
'
-4
r
-
1
V
O
v
o
00
00
v
D
r
>
.
in
o
^
<}
o
o
^
v
o
v
x
>
1^
v
o
O
r
-l
C
M
r
-l
C
y\
C
O
r
-l
O
in
in
v
D
v
o
v
o
C
M
C
O
<
t
+
cfl
in
c
T\
00
00
v
o
c
r
.
o
00
C
M
C
M
C
M
C
O
C
M
o
o
r
-i
C
M
O
C
M
<
J
-
C
M
C
M
C
O
C
O
C
O
C
O
C
O
<
J
-
00
C
M
O
i-l
o
C
M
•
<
^
in
C
O
C
O
C
O
C
O
C
O
C
O
00
L
n
r
-i
<
t
C
J
N
O
N
C
M
c
r
>
<
!
<
!
<
±
m
<
t
-
C
O
<
J
-
a
>
00
O
00
C
O
<
t
<j-
v
t
in
in
<
!
r
-i
o
^
c
r
>
<
»
•
C
O
o
in
o
C
O
<
t
<
!
<
t
-
<)•
C3>
1—1
00
0^
a
>
00
r
-
H
v
o
C
M
C
O
C
O
<
>
•
C
O
C
M
C
O
<
!
•
+CM
;
z
;
21
5-1
3"-
^
oo
iJ
o
c
r
-
^
00
O
I
m
<
!
-
vf
m
C
O
C
O
C
O
C
O
O
^
C
N
J
c
>
<j-
m
r
-
-
L
Pi
C
O
C
O
C
O
C
O
C
O
v£>
00
a
>
c
sj
O
O
Q^
0>
O
N
C
O
<}
C
O
C
O
C
O
.
—
I
0^
O
C
M
O
<}
O
N
v
O
00
C
M
L
O
L
P)
v
O
^
v
O
L
O
O
N
<
r
T
—
IO
00
O
00
<|-
C
O
<j-
v
O
C
M
00
<
!
in
v
O
O
n
"
J
O
<j-
<
—
I
I
—
I
C
sl
C
O
C
M
•
H
1
o
5-1
I
a
.
1
C
M
<d
'
,
—1
00
^
C
w
4J
r
-
H
C
C
O
C
M
C
O
-
U
.
—
1
C
O
a
,
N
-
-
>
^
0)
C
O
•
!
-
»
C
O
(U
C
O
i-H
•
H
O
1
u
00
C
O
M
-l
<
!
•
>
o
C
P
o
u
n
v
o
C
O
>
—
I
C
M
-d"
O
N
C
M
C
v
J
C
Ni
C
M
O
U
O
C
M
00
r
-
1
o
C
O
C
O
<
t
-
<1-
-d-
v
D
O
N
o
00
O
C
M
L
O
C
sl
C
O
<
!
•
<1-
<
t
-
<1-
V
O
C
O
C
O
t
C
O
I
C
M
m
00
<
t
<
t
<
!
-
<1-
<
J
-
<f
v
D
L
P)
00
00
C
M
m
<i-
r
-
~
v
t
C
O
v
o
v
o
00
00
<f
<
t
C
M
o
00
<f
r
-
^
r
-
^
O
N
o
00
00
r
-
-
00
o
C
O
C
O
C
M
v£>
C
M
v
O
C
O
C
O
C
O
<1"
C
O
C
M
O
O
00
L
O
<j-
<
J
-
v
o
o
.
—
I
C
M
C
M
C
M
C
M
C
O
+
C
O
C
M
S
v
o
O
N
o
o
<
^
L
Pi
>
.
o
^
C
O
C
O
C
O
C
O
C
O
C
O
O
N
^
C
O
O
C
M
<
±
C
M
<
t
<
J
-
<}
<
!
<
t
-
a
>
00
,
-4
00
C
M
O
N
.
—
I
m
O
N
<
!
-
<}
L
O
L
P)
<1-
00
U
O
O
00
00
o
N
O
o
L
Tl
L
O
V
O
V
O
'
v
D
<
t
,
—
I
in
O
N
C3N
O
>
X)
O
<}•
in
v
x)
^
C
M
C
M
C
O
-
-
I
00
00
O
N
C
M
<
t
C
O
C
s
J
C
O
<f
+
C
O
O
C
M
L
O
v
D
00
O
N
O
.
—
I
C
M
O
C
M
C
O
C
O
C
O
C
O
00
O
N
in
v
D
O
I
C
O
-
<f
C
M
C
O
C
O
C
O
C
O
C
O
C
O
v
o
L
O
C
O
,
-4
^
<
t
in
C
O
C
O
C
O
C
O
C
O
C
O
C
O
L
n
<
t
C
O
o\
L
n
C
O
C7N
C
O
<f
in
in
in
in
r
-
-
o
C
M
C
M
o
O
N
C
O
in
vj-
in
in
v
o
m
v
D
V
s
D
^
C
M
o
.
-4
in
C
M
O
o
<
r
00
r
-
-
L
n
4-1
c(0
C
Nj
B
C
4-1
C
O
C
sl
C
O
<(
+
C
O
•
C
O
a
0)
C
O
C
M
Sj
5-1
4J
e
5-1
u
O
o
i-W
L
W
in
in
v
O
o
o
O
N1
^
^
C
M
v
O
Q
Q
e
n
C
O
22
1
*
4-J
1
o
•
O
'1
4-t
1•
(U
1
C
O
11j
*
m
'!
o•H4J
/-^
C
O
^
5-1
O
-
t
Oc
x
*
-)Ooo1—
1
o
a
V
—
•
I
—
1
P
m
Q)
1
^
1iII!
\i.
<l
'
C
O
o
•
H
(U
M
C
O
4-)
C
tf
4J
JS
r
-4
C
O
>
^
<
u
•
u
C
C
U
C
O
•
H
U
C
O
M
-
t
>
o
<}•
C
»
<
Ti
<1"
C
M
(M
m
C
O
C
M
O
J
C
M
C
v
J
C
M
v
O
O
C
T
n
<
t
C
O
<
!
C
M
C
M
C
M
C
M
C
T
N
r
>
»
<f
C
O
<
!
in
C
O
C
O
C
O
C
O
m
in
v
D
o
<
!
00
<1-
<l-
<
!
<
t
<f
r
o
<f
O
v
O
vd-
o
>d-
C
T
>
C
M
r
o
C
O
C
M
<f
o
C
O
<
y
»
1—
I
<
!
(y>
<f
o\
<
T\
a
<
y\
(30
I
—
I
m
I
—
I
00
r
-l
C
M
o
C
M
C
O
C
O
C
O
O
C
O
v
O
C
O
o
-d-
in
C
O
C
O
C
O
C
O
C
O
<j-
v
o
m
00
in
o
o
00
m
in
«
^
00
<
t
m
c
y
»
C
J
N
o
C
O
<1-
v
o
<
>
D
in
C
O
<
y
>
c
y
>
<
t
c
y
>
C
O
in
in
<
r
<
t
C
T
v
00
<}"
(y>
o
a\
.
-
I
C
O
C
O
C
M
C3^
c
y\
in
00
in
-
sj-
o
C
O
i-l
C
M
C
O
C
M
C
O
C
M
00
C
O
c
t
n
C
T
>
<f
C
M
C
O
C
O
C
O
C
O
C
O
C
O
V
D
00
C
M
C
Ti
<
^
v
D
in
<f
<
!
-d-
C
M
C
M
<
T
>
00
o
o
c
r
»
in
v
D
v
x)
in
.
-
I
C
M
<h
m
C
T\
c
y
»
m
<i-
<
!
-
in
in
in
00
m
<
!
v
o
00
C
O
m
C
M
.
-
I
C
M
C
M
C
M
o
C
M
c
r
>
r
-
v
O
00
00
r
-l
.
-
I
c
sj
>
-
•
<
J
-
00
00
o
,
—
(
r
-l
in
C
O
C
M
C
M
C
M
C
M
C
M
00
C
O
00
<
!
<l-
in
<
!
C
M
C
M
C
M
C
M
v
O
C
M
C
M
r
-
-
t
-
t
v
D
v
D
00
in
c
y
»
T
-i
00
C
O
C
O
-
<
J
-
C
O
r
-
t
in
<h
v
O
O
i-l
C3>
C
M
C
O
C
O
C
M
00
m
o
o
C
O
r
>
«
<f
C
J\
C
M
C
M
<f
<
y
»
C
O
1^
C
O
V
O
,
-4
C
O
C
M
OC
O
i-H
in
v
o
<f
C
M
C
J
sO
00
m
1^
<
t
C
M
<1-
<f
C
M
V
O
r
-4
C
O
C
M
4Jc(UBu
(0
C
O
C
0)
t
o
u
0)
4J
6
ufo
fo
in
in
o
o
Q
Q
C
O
C
O
h4
23
I
.
s
3
o
>
-)
Ooo
o
-
H
^
4J
.
—
I
O
J
C
n3
4-1
n3
^
03
^
C
O
0)
C
O
C
O
^
<
t
"
O
N
00
O
a
^
c
vj
C
Nj
m
c
sj
m
o
v
D
t
—
I
O
N
>
—
IO
m
C
N
r
o
r
o
O
r
-
-
m
r
-
-
-
00
O
N
00
<
t
-
<f
<
!
<
!
r
H
in
v
t
00
c3>
00
v
o
v
o
^
^
O
N
r
n
r
-
-
a
^
'
—
I
<
!
0>
C
N
J
L
Ti
00
o
^
00
v
o
<
^
^
O
N
\£)
v£5
^
e
n
a
~)
c
n
r
o
o
.
-
H
in
00
O
O
O
N
m
<
±
<
t
C
O
<
t
O
N
O
N
00
O
N
O
C
M
o
O
00
m
00
00
00
C
J
N
00
<1-
>
—
I
C
O
^
O
00
00
C3N
00
O
C
O
O
v
O
r
H
I
—
<
<
t
-
<f
m
<j-
O
N
m
.
—
I
C
O
C
O
<)
<
t
<
t
"
00
<)"
C
O
r
-
^
in
u
o
<j-
C
O
C
O
C
O
C
O
C
O
v
D
O
N
v
D
C
O
C
O
C
O
C
O
<j-
C
T
N
C
M
00
v
D
C\I
.
—
I
<}•
in
in
in
C
O
00
o
00
00
L
n
C
O
C
v
J
00
>
—
I
in
v
r
>
C
N
J
00
O
N
r
-i
in
o
m
C
O
C
O
<
t
-
C
O
c
Nj
in
.
—
I
<
!
-
O
N
m
C
M
C
M
C
M
r
N4
in
o
>
—
I
m
00
C
M
C
M
C
sl
C
M
C
O
C
O
00
r
-lO
O
O
C
O
C
O
C
O
C
O
o
C
T
N
I
C3N
O
C
M
<f
<1-
C
T
N
O
00
O
N
C
O
i'^
C
M
<j-
in
in
in
.
-4
O
N
r\i
<
t
-
C
T
N
O
00
C
Nl
C
M
C
O
C
M
C
M
C
M
C
M
m
I
<f
00
<f
C
n
J
C
M
C
M
C
M
<f
C
O
,
—
I
O
N
m
c
nj
O
C
O
<
t
C
M
0)
03
Q
P
C
O
C
O
24
,
1
pO
1
O
'•
t/)
111111
.
1
<
•
c
1
o•H
1
Uc
O
C
D
I
—
1
^1o
o
.
I
—
1
C
O
o
3
<
-
a
Oo
+j
o
c
I
—
1
C
O
^
—
-
t
-i
p
-i
s
i
C
'
D
•
•
-3
•1
c3
•
S
J
r
-
^
1
J
-l
I
^
1
^
C
O
-
H
^
(1)
C
J
-
»
C
O
C
O
>
-
<
O
<
J
-
C
N
J
C
N
>
-i
<j-
c
n
(N
C
M
C
M
C
V
J
C
Ti
C
M
00
O
<f
in
v
D
C
M
C
M
C
M
C
M
C
T
n
C
O
<
*
00
v
D
1^
v
O
v
X)
C
M
C
M
C
v
J
C
M
C
?
^
r
-
00
00
m
L
D
C
M
<f
C
O
C
O
C
O
C
O
00
C
O
O
O
N
C7^
00
C
M
C
M
C
M
C
M
O
n
v
O
I
—
I
c
vj
v£)
in
m
C
M
C
M
C
M
C
M
>
-(
C
O
e
g
in
m
<
t
C
M
C
M
C
M
C
M
<
J
-
00
-
-
I
<
J
-
O
T
-
I
C
M
>
-l
C
O
C
O
C
O
C
O
<
t
L
O
C
M
C
M
"0
<
t
-
C
O
C
O
C
O
C
O
C
O
00
r
-
.
c
:
^
<j-
in
u
o
<
t
-
C
O
C
O
C
O
C
O
00
00
>
—
I
^
m
v
o
C
O
<}-
in
u
o
m
in
<
J
-
C
M
-
-
I
C
O
1^
o
1^
v
t
<l-
in
-
vi-
O
<f
v
O
C
M
in
00
1^
C
O
C
O
C
O
C
O
<
t
-
-
I
t
-
H
C
M
1—1
C
O
C
M
C
M
C
O
C
O
C
O
C
O
C
O
o
m
C
O
C
O
00
C
M
00
c
si
<
r
<
r
C
O
C
O
C
O
C
O
<
J
-
<
±
O
C
M
C
O
r
>
.
00
^
C
O
C
O
C
O
C
O
O
00
^
v
D
-
-
H
00
<
^
<
t
-
m
<
!
•
00
00
<
!
in
00
C
O
cjN
C
O
C
O
<
!
C
O
C
O
T
-l
C
O
^
O
N
r
-
H
00
C
O
C
M
C
O
C
O
C
O
C
M
<
t
m
<f
o
v
o
C
M
C
O
C
O
C
O
a\
C
M
r
-i
C
O
in
in
<
r
C
M
C
M
C
M
C
M
C
M
00
1^
C
T
s
v
o
C
M
C
M
C
M
C
M
c
yi
O
c
r
>
v
O
00
00
1^
C
M
C
M
C
M
C
M
00
C
O
00
^
c
Nj
o
m
C
O
C
O
C
O
C
O
1^
in
o
i-H
C7N
<
J
-
00
<
!
•
C
M
C
O
C
O
C
O
<f
O
N
m
o
r
-i
m
.
-
H
C
M
C
O
C
O
C
O
v£)
C
O
-
-
H
V
D
r
-
H
<
t
o
C
M
C
O
C
O
C
O
C
O
C3^
C
O
^
O
O
N
in
C
M
00
<f
O
N
v
D
C
M
00
•
<(
C
M
C
M
in
in
o
o
Q
P
C
O
C
O
25
Table 15.—Effect of rate of planting on stalk weight, length, and diameter
of plant and first stubble cane in Experiment 2 on Commerce silt
loam soil at the St. Gabriel Experiment Station, Iberville Parish,
1972-73
Fir£it StUDDie cane
Rate of Plant cane s talk stalk s ta Ik
Variety planting stalk wt
.
wt
.
length diameter
of cane ( o•f-a1^/•e^^_ o Let L K.O ) ( )
CP 48-103 2 2.30 1.91 7.0 23.9
3 2.36 1.98 7.2 25.5
4 2.37 1.97 7.4 24.8
2+2 2.30 1.95 7.6 24.9
Mean 2.33 1.95 7.3 24.8
L 60-25 2 2.18 1.61 6.6 23.2
3 2 .26 1.67 6.9 23.2
4 2.06 1.65 6.4 22.3
2 + 2 2.23 1.61 6.6 22.6
Mean 2.18 1.64 6.6 22.8
CP 61-37 2 2.24 1.92 1.1 26.2
3 2.30 1.92 7.0 24.9
4 2.29 1.93 7.0 22.8
2 + 2 2.36 2.01 7.4 25.2
Mean 2.30 1.95 7.3 24.8
L 62-96 2 2.91 2.27 7.7 25.8
3 3.01 2.33 8.0 26.2
4 2.92 2.28 7.8 26.2
2 + 2 2.83 2.26 7.6 25.1
Mean 2.92 2.29 7.8 25.8
LSD (.05) for treatment 0.20 0.17 0.8 1.5
LSD (.05) for means 0.12 0.08 0.4 1.0
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Table 16.-Effect of rate of planting on stalk weight, length, and diameter
of plant cane in Experiment 3 on Commerce silt loam soil at the
St. Gabriel Experiment Station, Iberville Parish, 1973
Variety
of cane
Rate of
planting
(stalks)
Stalk
weight
(lb.)
Stalk
length
(ft.)
Stalk
diameter
(mm)
/-IT) /. Q 1 0*3CP A-o-iUj 9 2 .23 8.0 24.5
J 2.22 7.6 25.9
4 2.25 8.1 26.3
2 + 2 2.21 7.9 25.5
Mean 2.23 7.9 25.6
L 60-25 9 2 . 18 8.2 25.0
oJ 2 ,30 8.3 25.9
4 2.23 8.4 25.0
2 + 2 2.21 8.0 25.1
2.23 8.2 25.3
CP 61-37 9 7.7 28.0
oJ 2 .41 8.5 25.7
4 2.36 8.0 26.5
2 + 2 2.34 7.8 27.5
Mean 2.35 8.0 26.9
L 62-96 2 2.82 8.9 27.4
3 2.84 9.1 26.7
4 2.86 8.7 25.8
2 + 2 2.91 8.9 25.8
2.86 8.9 26.4
LSD (.05)
LSD (.05)
for treatment
for means
0.24
0.15
0.7
0.3
1.5
0.8
27
Literature Cited
1. Abbott, E. V. 1936. Ck)nditions influencing germination of seed cane and stands
with disease resistant varieties. Sugar Bull. 14 (20) :l-6.
2. Arceneaux, G. 1948. Studies of some practical means of increasing the germination
rate of sugarcane under Louisiana conditions. Sugar Bull. 26:389, 393-395.
3. Bains, A. S., 1959. Effect of spacing and seed rate on the growth and yield of
sugarcane under varying levels of nitrogen. Indian Sugar (Calcutta) 9 (6):329-330,
339-346.
4. Boyce, J. P. 1970. Stool population and yield of sugarcane under irrigated con-
ditions at Pangola, Proc. S. Afr. Sugar Technol. Assoc. 44:136-143.
5. DeBow, J. D. B. 1846. DeBow's Review. La. Sugar. Vol. 2:326.
6. Dillewijn, C. Van. 1952. Botany of Sugar Cane. Vol. 1:83. Chronica Botanica Co.,
Waltham, Mass.
7. Hebert, L. P. 1956. Effect of seed-piece size and rate of planting on yields of
sugarcane, and nitrogen fertilization on yield of seed cane in Louisiana. Proc.
rSSCT 9:301-310.
8. . 1963. Estimating cane yields in evaluating sugarcane seedling selec-
tions. Crop Sci. 3:277-278.
9. Humbert, R. P. 1968. The Growing of Sugar Cane. Elsevier Pub. Co., Amsterdam,
London, and New York.
10. Legendre, B. L. 1970. Association involving yield of sugar per acre and its
components in sugarcane. Unpublished Ph.D. Dissertation, Louisiana State Uni-
versity.
11. Matherne, R. J. 1971. Influence of interrow spacing and planting rate on stalk
population and cane yield in Louisiana. Proc. ISSCT 14:640-645.
12. . 1971. Sugar cane research 1971 report, pp. 16-17.
13. . 1972. Higher sugar cane yields through higher populations. Sugar
Bull. 51 (5) :8-14.
14. Mathur, B. K., and A. Singh. 1970. Studies on the effect of increasing seed rate
on the yield and quality of poor tillering varieties of sugar cane. The Indian J.
of Agronomy. 15 (3) :227-228.
15. Meade, G. P. 1964. Spencer-Meade Cane Sugar Handbook. 9th ed. John Wiley and
Sons, Inc., New York.
16. Stubbs, W. C. 1900. Standard History of New Orleans, Louisiana. Lewis Publish-
ing Co., Chicago.
17. Thompson, G. D. 1962. Sugar cane plant populations. S. Afr. Sugar Journal
46:961-963.
18. U.S. Department of Agriculture, A.S.C.S. 1971--74. Sugar Commercially Recoverable
—Mainland Cane Sugar Crop. Handbook 3-SU, part 833.
19. Varma, H. P. 1963. A study of certain correlations between yield and growth
factors in sugarcane. Proc. 31st Ann. Convent. Sug. Tech. Assoc. India 1:33-41.
20. Williams, C. H. B., and L. A. Forte. 1939. Double versus single planting. Proc.
ISSCT 6:266-271.
28
